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(54) PROCESS GAS SUPPLY UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process gas ^ 



supply unit which is compacted. 
SOLUTION: A process gas supply unit having an inlet 
opening and closing valve and an outletopening and 
closing vale which are an inlet solenoid valve and an 
outlet solenoid valve and a mass flow controller has a 
coil 32 coiled around an outer periphery of a hollow 
bobin 41, a fixed iron core 40 installed on a hollow part 
of the bobin 41 from the upper side and projected to the 
lower side, a movable iron core 33 to be attracted to the 
fixed iron core 40 at the time when the coil 32 is 
energized and a plate spring 34 whose inner periphery is 
fastened on the movable iron core and whose outer 
periphery is fastened on a solenoid valve main body and 
to energize the movable iron core in a direction where a 
valve seat 35 makes contact with a valve seat 39 at the WT*~- 
time when the coil is not energized. 




* NOTICES * 



JPO and INPiT are not responsible for any 
dauges caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A process gas supply unit which has an entrance opening and closing valve 
characterized by comprising the following, a massflow controller, and an exit opening and closing 
valve. 

A coil by which said entrance opening and closing valve and said exit opening and closing valve 
are electromagnetic opening and closing valves, and winding was carried out to a periphery of a 
bobbin of hollow shape. 

A fixed iron core which a centrum of said bobbin was equipped from the upper part, and was 
projected to the down side. 

A moving core attracted In said fixed iron core when It energizes in said coil. 
A flat spring which energizes said moving core in the direction to which said valve seat contacts 
a valve seat while inner circumference is fixed to said moving core, and a periphery is fixed to a 
solenoid valve body and not energizing in said coil. 

[Claim 2]A process gas supply unit characterized by a main controller carrying out serial 
transmission of the control signal to a controller which controls said two or more [ with which 
said process gas supply unit is equipped ] electromagnetic opening and closing valves in a 
process gas supply unit indicated to claim 1. 

[Claim 3]A process gas supply unit which has an entrance opening and closing valve 
characterized by comprising the following, a massflow controller, and an exit opening and closing 
valve. 

A sensor pack provided with a mass flow rate sensor for said massflow controller to detect a 
pressure sensor for detecting a pressure of process gas, and a mass flow rate of process gas. 
An electromagnetic pressure control valve which adjusts a pressure of process gas. 
An electromagnetic flow control valve which adjusts a flow of process gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More particularly, this invention relates to the process gas supply unit 
which miniaturized the whole using the electromagnetic valve about the process gas supply unit 
used by a semiconductor manufacturing process. 
[0002] 

[Description of the Prior Art]Oonventionally, in the semiconductor manufacturing process, the 
process gas supply unit for supplying process gas, such as etching gas, is developed. And a 
semiconductor manufacturing process comes to shift to the sheet process method of processing 
one wafer at a time, from the method of carrying out batch processing of two or more wafers, 
and the miniaturization of the process gas supply unit is demanded more strongly. Since a 
process gas supply unit is miniaturized, these people have proposed the process gas supply unit 
which connects a supply valve, a purge valve, and a vacuum valve with the manifold of block like 
shape with a bolt from a top with the patent No. 2568365 gazette. 

[0003]The composition of the process gas supply unit which used the above-mentioned manifold 
is shown in drawing 4 . This unit materializes the circuit diagram of drawing 5 . The circuit diagram 
of drawing 5 is explained first. Process gas enters from a left end in a figure, and comes out from 
a right end. The check valve 2 connected with the hand valve 1 , and the regulator 3 has 
connected with the check valve 2. The regulator 3 is connected to the input valve 5 which is an 
exhaust air operation valve. The pressure gauge 4 has connected in the middle of the channel of 
the regulator 3 and the input valve 5. The input valve 5 is connected to the input port of the 
massflow controller 8. The source of purge gas has connected with the input port of the 
massflow controller 8 via the purge valve 6 and the check valve 7 which are exhaust air 
operation valves. The output port of the massflow controller 8 is connected to the output valve 
1 0 which is an exhaust air operation valve. The vacuum pump which is a vacuum source has 
connected with the output port of the massflow controller 8 via the vacuum valve 9 which is an 
exhaust air operation valve. The output valve 10 is. connected to the hand valve 11. The exit of 
the hand valve 1 1 has connected with the vacuum chamber of a semiconductor manufacturing 
process. 

[0004]Next, drawing 4 explains the composition which materialized the circuit of drawing 5 . The 
bolt stop of all the apparatus is carried out on mounting panel D. The hand valve 1 is being fixed 
to mounting panel D by the bracket Y1. The piping la and lb and the joint M have connected 
with the both ends of the hand valve 1 . The check valve 2 has connected with the piping 1 b of 
the downstream, and the joint M. The check valve 2 is connected to the regulator 3 via the joint 
M and the piping 3a. The regulator 3 is being fixed to mounting panel D by the bracket Y2 
(composition is the same as the bracket Y1 ). The triradius piping 5a and 4a has connected with 
the right end of the regulator 3 via the joint M. The pressure gauge 4 has connected with the 
triradius piping 4a. It has connected with the manifold Z1 via the joint M at the triradius piping 
5a. The input valve 5 and the purge valve 6 are attached to the upper surface of the manifold Z1. 
The check valve 7 has connected with the port of the purge valve 6 of the manifold Z1 via the 
piping 6a and the joint M. The check valve 7 is connected to the source of purge gas which is 



not illustrated via the joint M. Here, the channel from the check valve 7 to the piping 6a is 
formed in the manifold Z1. 

[0005]The manifold Z1 is being fixed to mounting panel D with the plate XI. The mass flow 
controller block N is connected to the manifold Z1. The massflow controller 8 is attached to the 
upper surface of the mass flow controller block N. The vacuum valve 9 and the output valve 1 0 
have connected the right end of the mass flow controller block N to the manifold Z2 
(composition is the same as the manifold Z1) attached to the upper surface. The manifold Z2 is 
being fixed to mounting panel D with the plate X2. The vacuum valve 9 is connected to the 
vacuum pump which is a vacuum source. Here, the channel from a vacuum source is formed in 
the plate X2 (composition is the same as the plate XD.The manifold Z2 is connected to the hand 
valve 1 1 via the joint M and the piping 11a. The hand valve 1 1 is being fixed to mounting panel D 
by the bracket Y3 (composition is the same as the bracket Y1). The right end of the hand valve 
1 1 is connected to a vacuum chamber via the piping lib and the joint M. 

[0006]Here, as a massflow controller, the product marketed is used conventionally. A commercial 
massflow controller comprises a mass flow rate sensor part, a flow control valve part, and a 
controller part, and in order to maintain the flow rate value given to the controller from the host 
computer, a controller part controls a flow control valve part based on the output from a mass 
flow rate sensor part. And in the conventional mass flow controller system, the pressure sensor 
for detecting fluid pressure to the upstream of a massflow controller, the regulator for making 
fluid pressure regularity, and the cutoff valve for carrying out full interception of the fluid are 
provided independently. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the 
conventional process gas supply unit. 

(1) Since an input valve, a purge valve, an output valve, and the opening and closing valve used 
as a vacuum valve are exhaust air operation valves driven by compressed air. It was a problem, 
when pneumatic piping would be required, therefore many air pipes would be taken about by the 
process gas supply unit to each valve and miniaturization of a process gas supply unit was 
realized. The electromagnetic valve for controlling the exhaust air which drives an exhaust air 
operation valve is required, and there was a problem which occupies excessive space. 
[0008] As to why the exhaust air operation valve was used conventionally here, without using an 
electromagnetic opening and closing valve, in the conventional electromagnetic valve. In order 
that a moving core may slide on the inside of a bobbin centrum, it is because particle occurs 
from a sliding part, and is because there was a problem to which the yield of a semi conductor 
product falls when particle occurred at the semiconductor process. 

[0009](2) In the conventional massflow controller, since the pressure sensor, the regulator, and 
the perfect cutoff valve were provided by the massflow controller and the different body, 
excessive space is required and there was a problem which cannot meet the demand of 
miniaturization. In a massflow controller, since the small tube is used as a mass flow rate sensor, 
when corrosive gas etc. are passed, plugging occurs. In this case, the whole massflow controller 
had to be exchanged, and since the unit price of a massflow controller was high, it was a 
problem. 

[0010]It aims at this invention's solving the above-mentioned problem and providing the 

miniaturized process gas supply unit. 

[0011] 

[Means for Solving the Problem]To achieve the above objects, a process gas supply unit of this 
invention has the following composition. 

(1) A process gas supply unit which has an entrance opening and closing valve, a massflow 
controller, and an exit opening and closing valve is provided with the following. 
A coil by which said entrance opening and closing valve and said exit opening and closing valve 
are electromagnetic opening and closing valves, and winding vyas carried out to a periphery of a 
bobbin of hollow shape. 

A fixed iron core which a centrum of a bobbin was equipped from the upper part and projected 
to the dpwn side. 



A moving core attracted in a fixed iron core when it energizes in a coil. 
A flat spring in which a valve seat energizes a moving core in the direction which contacts a 
valve seat while inner circumference is fixed to a moving core, and a periphery is fixed to a 
solenoid valve body and not energizing in a coil. 

[0012]In a process gas supply unit indicated to (2) and (1), a main controller carries out serial 
transmission of the control signal to a controller which controls said two or more [ with which 
said process gas supply unit is equipped ] electromagnetic opening and closing valves. 
[0013](3) A process gas supply unit which has an entrance opening and closing valve, a massflow 
controller, and an exit opening and closing valve is provided with the following. 
A sensor pack provided with a mass flow rate sensor for a massflow controller to detect a 
pressure sensor for detecting a pressure of process gas, and a mass flow rate of process gas. 
An electromagnetic pressure control valve which adjusts a pressure of process gas. 
An electromagnetic flow control valve which adjusts a flow of process gas. 

[0014]An operation of a process gas supply unit which has the above-mentioned composition is 
explained. Since an electromagnetic opening and closing valve is used and an air pipe for a drive 
is not needed at all, the whole process gas supply unit is miniaturizable. If it energizes in a coil, a 
moving core will be attracted in a fixed iron core projected from a bobbin to the down side, and a 
valve element will estrange it from a valve seat. At this time, a moving core is supported with a 
flat spring, and particle does not generate a moving core in order not to contact a fixed iron 
core. If energization to a coil is intercepted, a moving core will be energized in the direction 
which contacts a valve seat according to returning force of a flat spring, and will contact a valve 
seat. At this time, particle does not generate no moving cores, either, in order to contact. 
[0015]Since a serial signal is transmitted to a terminal box, and there is little wiring and it ends, 
the main controller can miniaturize composition of the whole process gas supply unit. 
[001 6]A pressure sensor of a sensor pack is controlled based on a pressure which detected a 
pressure of gas and a valve opening of an electromagnetic pressure control valve detected, and 
gas pressure is held at a predetermined value. A mass flow rate sensor of a sensor pack is 
controlled based on a mass flow rate which detected a mass flow rate of gas and a valve opening 
of an electromagnetic flow control valve detected. Thereby, a sensor pack of this invention, an 
electromagnetic pressure control valve, and an electromagnetic mass flow rate control valve can 
succeed in a function in which the conventional pressure gauge, a regulator, a massflow 
controller, and a perfect cutoff valve had succeeded. Therefore, the whole process gas supply 
unit is miniaturizable. Since it will end if sensor packs are exchanged when plugging etc. occur in 
a mass flow rate sensor, exchange is easy and a cost cut can be aimed at. 
[0017] 

[Embodiment of the Invention]The embodiment which materialized the process gas supply unit 
concerning this invention hereafter is described in detail with reference to drawings. The entire 
configuration figure of the process gas supply unit which is one embodiment of this invention is 
shown in drawing 1 . The input electromagnetic valve 17 from left-hand side, the purge 
electroniagnetic valve 18, the pressure-control electromagnetic valve 12, the sensor pack 13, 
the control-of-flow electromagnetic valve 14, and the output electromagnetic valve 19 are 
attached to the block 20 with the bolt from the upper part. Here, in the sensor pack 1 3, the 
mass flow meter 1 6 for detecting the pressure sensor 1 5 for detecting the pressure of process 
gas and the mass flow rate of process gas is stored. The massflow controller 1 1 is constituted 
by the pressure-control electromagnetic valve 12, the sensor pack 13, and the control-of-flow 
electromagnetic valve 14 among these. 

[0018]In the block 20. The input flow way 21 linked to the input port of the input electromagnetic 
valve 1 7, The output port of the input purge channel 22 which connects the output port of the 
input electromagnetic valve 17, and the input port of the purge electromagnetic valve 18, the 
purge channel 23 which supplies purge gas to the purge electromagnetic valve 18, and the purge 
electromagnetic valve 1 8, and the input port of the pressure-control electromagnetic valve 1 2. 
The purge pressure channel 24 to connect. The input port of the output port output 



electromagnetic valve 1 9 of the sensor passage 25 which is open for free passage in the 
pressure sensor 15 and the mass flow meter 16 in the sensor pack 13 connecting the output 
port of the pressure-control electromagnetic valve 1 2, and the input port of the controhof-flow 
electromagnetic valve 14, and the control-of-flow electromagnetic valve 14. The flow output 
passages 26 to connect and the output passages 27 linked to the output port of the output 
electromagnetic valve 1 9 are formed. 

[0019]The pressure sensor 15, the mass flow meter 16, and the main controller 30 have 
connected with the input port of the termin'al box 29. A serial signal is transmitted to the signal 
wire which connects the terminal box 29 and the main controller 30. The terminal box 29 has a 
function as a serial/parallel conversion machine outputted to eaoh electromagnetic valve as a 
parallel signal in response to the serial signal. It has a function which transmits to the main 
controller 30 by making into a serial signal the signal received from the pressure sensor 1 5 and 
the mass flow meter 1 6. The coil part of the input electromagnetic valve 1 7, the purge 
electromagnetic valve 1 8, the pressure-control electromagnetic valve 1 2, the control-of-flow 
electromagnetic valve 1 4, and the output electromagnetic valve 1 9 has connected with the 
output port of the terminal box 29. 

[0020]Below, the basic structure of the electromagnetic valve used as the input electromagnetic 
valve 1 7, the purge electromagnetic valve 1 8, the pressure-control electromagnetic valve 1 2, the 
control-of-flow electromagnetic valve 14, and the output electromagnetic valve 19 is explained. 
The sectional view of the electromagnetic valve 31 is shown in drawing 2 . Bobbin 41 centrum of 
the coil 32 by which winding was carried out to the periphery of the bobbin 41 of hollow shape 
was equipped with the fixed iron core 40 from the upper part, and it has projected besides the 
bobbin from the bobbin 41 bottom. If it energizes in the coil 32, a fixed iron core will serve as an 
electromagnet. The valve seat 39 is formed in the valve portion main part 38 at the end of the 
input flow way 36, the output passages 37, and the input flow way 36. The valve element 33 is 
held at the flat spring 34 at the position contacted or estranged to the valve seat 39. The 
detailed enlarged drawing of the valve element 33 and the flat spring 34 is shown in drawing 3 . 
Drawing 3 (a) is the top view seen from the flat-spring side, and (b) is AA sectional view of (a). 
[0021 ]the flat spring 34 is shown in drawing 3 (a) ~ as ~ etching ~ inside ~ ****** — him ~ 
it has ******. And the valve element 33 is combined in the center of the flat spring 34 by spot 
welding. Although inserted and fixed to the valve body 33, the periphery of the flat spring 34, In 
order that the portion after ************ which remains; may carry out the role of a spring, the 
valve element 33 is movable to an axial center direction, and when it moves, the flat spring 34 
energizes the returning force which it always tries to return to the state of drawing 3 (b) to the 
valve element 33. The valve seat 35 of the elastic body which consists of rubber or a plastic has 
adhered to the portion which contacts the valve seat 39 of the valve element 33 which is metal 
with adhesives etc. 

[0022]Below, an operation of the process gas supply unit which has the above-mentioned 
composition is explained. An operation of introduction and the electromagnetic valve 31 is 
explained. If it energizes in the coil 32, a magnetic field will occur in the fixed iron core 40, a 
fixed iron core will serve as an electromagnet, and the valve element 33 will be attracted. When 
the suction force overcomes the returning force of the flat spring 34 which is going to hold the 
valve element 33 to a current position, the valve element 33 moves upward and the valve seat 
35 estranges from the valve seat 39. The portion which shows drawing 3 (a) the flat spring 34 at 
this time and which remains only changes, since the valve element 33 does not touch anywhere, 
it does not have a portion which slides and particle does not generate it. Thereby, the input flow 
way 36 and the output passages 37 are open for free passage, and process gas flows. 
[0023]Here, if the current value energized in the coil 32 is made simple turning on and off, it will 
become an on-off valve also with a simple electromagnetic valve. The input electromagnetic 
valve 17, the purge electromagnetic valve 18, and the output electromagnetic valve 19 are simple 
on-off valves. It is possible by the proportional band of a current value to a suction force making 
the coil 32 the thing of the large characteristic, and changing a current signal to operate the 
electromagnetic valve 31 as a flow control valve. The pressure-control electromagnetic valve 12 
and the control-of-flow electromagnetic valve 1 4 are flow control valves. 



[0024]Since the magnetic field within the fixed iron core 40 will be lost and the power in which 
the valve element 33 is attracted will next be lost if the energization to the coil 32 is 
intercepted, according to the returning force of the flat spring 34, the valve element 33 receives 
downward power and the valve seat 35 contacts the valve seat 39 by predetermined power. In 
this motion, the flat spring 34 only changes the portion which is shown in drawing 3 (a) and which 
remains, since the valve element 33 does not touch anywhere, it does not have a portion which 
slides and particle does not generate it. Thereby, the input flow way 36 and the output passages 
37 are intercepted, and process gas is intercepted. 

[0025]Below, an operation of the process gas supply unit of drawing 1 is explained. When 
supplying process gas to a vacuum chamber, the main controller 30 transmits a serial signal to 
the terminal box 29, and the terminal box 29 changes a serial signal into a parallel signal, and 
where the purge electromagnetic valve 18 is closed, it opens the input electromagnetic valve 17 
and the output electromagnetic valve 1 9. Thereby, process gas flows out the inside of the sensor 
pack 13. The pressure sensor 15 detects the pressure of process gas, and inputs it into the 
controller 29. The mass flow meter 16 detects the mass flow rate of process gas, and inputs it 
into the main controller 30 via the terminal box 29. Based on the pressure which the pressure 
sensor 15 detected, the main controller 30 controls the pressure-control electromagnetic valve 
1 2 via the terminal box 29, and holds the pressure of process gas to a predetermined value. 
Based on the mass flow rate which the mass flow meter 1 6 detected, the main controller 30 
controls the control-of-flow electromagnetic valve 1 4 via the terminal box 29, and holds the 
mass flow rate of process gas to a predetermined value. Usually, after it is discarded and a 
pressure and a mass flow rate reach a predetermined value, the gas is supplied to a vacuum 
channber, until the pressure and mass flow rate of process gas become a predetermined value. 
[0026]Next, the main controller 30 will intercept the output electromagnetic valve 19 and the 
input electromagnetic valve 1 7 via the terminal box 29, if instructions of a gas supply stop are 
received. Then, the process gas which remains to the channel within the block 20, etc. is 
replaced by nitrogen gas by repeating opening the purge electromagnetic valve 1 8, and attracting 
the process gas which remains in the channel of the block 20 etc., and performing a nitrogen gas 
purge. 

[0027]As explained to details above, according to the process gas supply unit of this 
embodiment. In the process gas supply unit which has an input opening and closing valve, a 
massflow contrdller, and an exit opening and closing valve, The coil 32 by which said entrance 
opening and closing valve and said exit opening and closing valve are the input electromagnetic 
valve 1 7 and the output electromagnetic valve 1 9, and winding was carried out to the periphery 
of the bobbin 41 of hollow shape. The fixed iron core 40 which the centrum of the bobbin 41 was 
equipped ft-om the upper part, and was projected to the down side. The moving core 33 attracted 
in the fixed iron core 40 when it energizes in the coil 32, Since it has the flat spring 34 which 
energizes a moving core in the direction to which the valve seat 35 contacts the valve seat 39 
while inner circumference is fixed to a moving core, and a periphery is fixed to a solenoid valve 
body and not energizing in a coil, Since the exhaust air operation valve is not used and the air 
pipe for a drive is not needed at all. the whole process gas supply unit is miniaturizable. 
[0028]Since the main controller is carrying out serial transmission of the control signal to the 
controller which controls said two or more [ with which a process gas supply unit is equipped ] 
electromagnetic opening and closing valves according to the process gas supply unit of this 
embodiment. Since there is little wiring and it ends, the composition of the whole process gas 
supply unit is miniaturizable. 

[0029]In the process gas supply unit which has an entrance opening and closing valve, a 
massflow controller, and an exit opening and closing valve according to the process gas supply 
unit of this embodiment. The sensor pack 13 provided with the mass flow meter 16 for a 
massflow controller to detect the pressure sensor 1 5 for detecting the pressure of process gas, 
and the mass flow rate of process gas. Since it has the pressure-control electromagnetic valve 
12 which acUusts the pressure of process gas, and the control-of-flow electromagnetic valve 14 
which acjjusts the flow of process gas. The sensor pack 13 of this embodiment, the pressure- 
control electromagnetic valve 12, and the control-of-flow electromagnetic valve 14 can succeed 



in the function in which the conventional pressure gauge, the regulator, the massflow controller, 
and the perfect cutoff valve had succeeded, and the whole process gas supply unit can be 
miniaturized. Since it will end if the sensor pack 13 is exchanged when plugging etc. occur in the 
mass flow meter 1 6, exchange is easy and a cost cut can be aimed at. 
[0030]This invention is not limited to the above-mentioned embodiment at all, and can also be 
carried out as follows in the range which does not deviate from the meaning of this invention. 
For example, in each above-mentioned embodiment, when the pressure sensor 15 and the mass 
flow meter 16 are fixed in the sensor pack 13 and the mass flow meter 16 breaks down, are 
exchanging the whole as the sensor pack 13, but. It may be accepted in the sensor pack 13 mass 
flow meter 16, it may exchange, and the pressure sensor 15 may be used as it is. 
[0031] 

[Effect of the Invention]In the process gas supply unit which has an input opening and closing 
valve, a massflow controller, and an exit opening and closing valve according to the process gas 
supply unit of this invention. The coil by which said entrance opening and closing valve and said 
exit opening and closing valve are electromagnetic valves, and winding was carried out to the 
periphery of the bobbin of hollow shape. The fixed iron core which the centrum of the bobbin was 
equipped from the upper part and projected to the down side, and the moving core attracted in a 
fixed iron core when it energizes in a coil. Since it has a flat spring which energizes a moving 
core in the direction to which a valve seat contacts a valve seat while inner circumference is 
fixed to a moving core, and a periphery is fixed to a solenoid valve body and not energizing in a 
coil, Since the exhaust air operation valve is not used and the air pipe for a drive is not needed 
at all, the whole process gas supply unit is miniaturizable. 



[Translation done.] 



